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(57)Abstract: 

PURPOSE: To obtain a monoclonal antibody capable of quantitatively analyzing lactoprotein in 
a food even after denaturation or decomposition by using a partial peptide of p-lactoglobulin as 
an antigen and selecting the antibody under a condition where it is combined with the antigen, 
the original protein and the reducing carboxymethylated substance. 

CONSTITUTION: A partial peptide of P-lactoglobulin represented by formula I to VI is used as 
an antigen and combined with KLH of a carrier protein by using a binder such as glutalaldebyde 
to prepare a peptide-KLH conjugate material. This conjugate material is administrated together 
with an adjuvant to a BALB/c mouse to immunize the mouse therewith. After the final 
immunization, splenic cells are collected and a mouse myeloma cell is fused therewith. The 
fused cell is cultured in an HAT selection medium to obtain a hybridoma. Selection of the 
resultant hybridoma is then carried out under a condition where all the antigen peptide, P- 
lactoglobulin and the reducing carboxymethylated p-lactoglobulin can be combined and the 
positive clone is cultured, thus affording the objective new monoclonal antibody capable of 
quantitatively analyzing lactoprotein in a food without fail even when it is affected by thermal 
degeneration and gegradation. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 

[0001] 1 . 

[Industrial Application] This invention relates to the monoclonal antibody sorted out the 
quantitative-analysis approach of the milk-proteins content in the food which used ELISA, and 
for [ its ] analysis, and the sorting approach of the monoclonal antibody. 

[Description of the Prior Art] Conventionally, ELISA (it considers as Following ELISA in the 
abbreviated name of Enzyme-Linked Immuno-Sorbent Assay) using an antigen-antibody 
reaction is known as the quantitative-analysis approach of the protein in food. Recently, the 
analysis kit by ELISA is created and marketed for soybean protein, casein, wheat gluten, and 
milk protein In case quantitative analysis of milk protein is carried out, it is well-known to make 
into an index the beta lactoglobulin (for it to consider as beta-LG below) which is one of the milk 


protein. 
[0003] 


[Problem(s) to be Solved by the Invention] Although the analysis kit by ELISA for beta-LG was 
already marketed, since the antibody currently used for the kit was a polyclonal antibody which 
uses beta-LG as an antigen, the quantitative analysis of the water solution of simple milk protein 
was not able to be used for the quantitative analysis of the milk protein blended into food even if 
possible. Moreover, in the production process of food, denaturation by heating, and when 
depolymerize processing which aimed at functional conversion was performed, by having used 
only beta-LG without denaturation as the antigen, beta-LG was blended into food and was not 
able to be used for the quantitative analysis of the milk protein which received heat treatment and 
functional conversion. 

[0004] Even if this invention is the case where milk protein is influenced of heat denaturation or 
depolymerize, it aims at offering certainly the approach that quantitative analysis of the milk 
protein in food can be carried out. Moreover, since production and sorting of a monoclonal ■ 
antibody with singularity serve as a conclusive factor when carrying out quantitative analysis of 
the milk protein in food by ELISA, it aims at offering the monoclonal antibody for the analysis, 
and the sorting approach of the monoclonal antibody collectively. 

[0005] . 
[Means for Solving the Problem] Since the way which used the monoclonal antibody combines 
with an antigen alternatively compared with the case where a polyclonal antibody is used when 
carrying out quantitative analysis of the specific protein in food by ELISA, it is already known 
that the high results of precision can be achieved more. 

[0006] For this reason, this invention person decided to compound the partial peptide equivalent 
to the molecule front face of beta-LG including the bending structure supposed that an antibody 
is easy to be recognized paying attention to the spacial configuration of beta-LG. However, all 
cysteines were permuted by the alanine and compounded. That is, it made it possible to analyze 
the existence of the milk protein in food by producing the monoclonal antibody which uses the 
partial peptide of a publication as an antigen to Table 1 . 
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this invention person chooses further the monoclonal antibody which carries out possible 
quantitative analysis of the milk protein in food, and came to be successful. That is, this 
invention is characterized by sorting out a monoclonal antibody according to the conditions 
which combine the partial peptide of beta-LG with antigen peptides, beta-LG, and all the beta 
lactoglobulins (it considers as RCM-ized beta-LG below) formed into reduction carboxymethyl 
from two or more monoclonal antibodies produced as an antigen. It is desirable to use what 
includes the field which the specific antibody of beta-LG of Table 1 combines as a partial 
peptide used as an antigen. - ...... 

[0008] Moreover, using the monoclonal antibody concerned sorted out, this mvention is 
Sandwiches ELISA or Inhibition ELISA, and is characterized by being the approach of carrying 
out quantitative analysis of the milk protein in food. Since the fixed antibody to which the anti- 
mouse IgG antibody which carried out enzyme labeling also to the mouse IgG fixed by solid 
phase in the case of the sandwiches ELISA which used two kinds of monoclonal antibodies will 
not react will also be measured, it is desirable to biotin-ize a second antibody. 
[0009] Next, in order that this invention person might carry out quantitative analysis of the milk 
protein in food with a high precision, he contrasted the measured value of an actual milk protein 
content, and the theoretical value computed from the result of ELISA, and succeeded in choosing 
the most suitable monoclonal antibody. That is, this invention is made into the monoclonal 
antibody which was able to obtain the primary antibody from the partial peptide to 22 to 36 
residue eye of the amino acid sequence of beta-LG, and is characterized by performing 
Sandwiches ELISA as what biotin-ized the monoclonal antibody which was able to obtain the 
second antibody from the partial peptide to 32 to 46 residue eye of the amino acid sequence of 

beta-LG. ... . „ , . ... _, 

[0010] Moreover, when performing Inhibition ELISA, it is characterized by using as an antibody 
the monoclonal antibody obtained from the partial peptide to the 1 19 to 133 residue eye of the 
amino acid sequence of beta-LG. 

[Function] The monoclonal antibody for the quantitative analyses of the milk protein in food 
sorted out as mentioned above can be used as an antibody for the quantitative analyses of the 
milk protein in food, even if it is the case where milk protein receives heat denaturation during 
manufacture of food, since it sorts out on condition that it combines not only with an antigen 
peptide but with both beta-LG and RCM-ized beta-LG. 

[0012] Moreover, the optimal monoclonal antibody can be chosen to beta-LG which received 
depolymerize processing by adding the conditions reacted to beta-LG which received 
depolymerize processing to the conditions of antibody sorting. 

[Example 1] Hereafter, an example indicates the sorting approach of the monoclonal antibody for 
the quantitative analyses of the milk protein in the food using ELISA of this invention. 
According to the amino acid sequence of Table 1, the peptide used for an antigen compounded 


by the solid phase technique, and performed purification by the gel filtration. Peptide-KLH 
complex was produced for the mole ratio of a peptide and KLH by 30: 1 by using KLH as a 
carrier using the glutaraldehyde of 20 millimol. The solution was produced for peptide-KLH 
complex 0.1% with the phosphate buffer solution (it is called Following PBS) or physiological 
saline of pH7.2, the perfect AJU band and emulsion of FUROINDO were produced, immunity of 
the first time by intraperitoneal injection was performed, spacing for 21 more days was set and 
immunity was performed several times by the emulsion with the imperfect AJU band of 
FUROINDO. Furthermore, in order to perform sufficient antigen stimulus, three - four days 
before taking out a spleen cell, the vein was injected with 50micro of peptide-KLH complex g 
with the physiological saline. In addition, in this invention, although the BALB/c mouse was 
used altogether, the mouse of other systems can also be used. 

[0014] The mouse myeloma cell (henceforth myeloma) used for cell fusion by this invention is a 
8-azaguanine resistant strain, and cannot be grown in a HAT (hypoxanthine, aminopterin, 
thymidine) selective medium. Myeloma was cultivated in the RPMI-1640 culture medium 
containing penicillin 100 unit / ml, streptomycin lOOmicrog/ml, sodium-hydrogencarbonate 2 
g/L, 10% fetal calf serum (it is called Following FCS), and 8-azaguanine lOOmicroM. 
[0015] The spleen was taken out in sterile, a mesh was passed by RPMI-1640 culture medium of 
a non-blood serum, and spleen cell suspension was adjusted. It washed twice by RPMI-1640 
culture medium, and re-suspended in RPMI-1 640 culture medium. As for the prepared spleen 
cell and myeloma, it was desirable to perform cell fusion among mixing ratios 20:1-2:1, and they 
were performed by 10:1 this time. A spleen cell and myeloma were suspended in nothing blood 
serum RPMI-1640 by the ratio of 10:1, and centrifugal processing for 10 minutes was performed. 
After removing a supernatant liquid culture medium, 1ml (pH 7-8) of 45% polyethylene-glycol 
solutions of a mean molecular weight 3350 was dropped at the cell used as a pellet, and 37 
degrees C was maintained. In addition, the polyethylene glycol of mean molecular weights 1000- 
4000 was used for the fusion accelerator. While non-blood serum RPMI-1640 culture medium 
was slowly dropped at what added the polyethylene glycol, in addition, it re-suspended. 
Centrifugal processing for 10 minutes was performed for this suspension, it re-suspended after 
removing supernatant liquid in the RPMI-1640 culture medium (henceforth the culture medium 
for hybridomas) containing penicillin 100 unit / ml, streptomycin 1 OOmicrog/ml, sodium- 
hydrogencarbonate 2 g/L, 10%FCS, and 2-mercaptoethanol 40microM, every 1ml per one well 
was poured distributively on 24 well plate, and it cultivated by C02 5% at 37 degrees C. 
[0016] 1ml per one well of culture media added so that it might become a culture medium for 
hybridomas on the next day [ of cell fusion ] with hypoxanthine lOOmicroM, aminopterin 
0.4microM, and thymidine 16microM (henceforth a HAT selective medium) was added. 
Henceforth, at intervals of two days, the HAT selective medium was exchanged and the culture 
medium of the amount of one half was newly cultivated. In addition, the well of only myeloma 
was set up and it checked that myeloma became extinct by exchange of a HAT selective medium 
in the meantime. 

[0017] Next, observation under a microscope was performed, the culture supernatant in the 
container with which the hybridoma was checked was extracted, and ELISA which fixed a 
peptide, beta-LG, or RCM-ized beta-LG according to the individual, respectively investigated 
the existence of an antibody production. 

[0018] From the well which the hybridoma which is producing the target antibody is growing, 
cloning of a hybridoma was performed by the limiting dilution which used thymocyte of a mouse 
as the feeder cell. That is, it diluted so that 0.9 cells per one well of 96 well microtiter plate 


might enter and it cultivated by the culture medium for hybridomas. It checked under the 
microscope'that it was a single colony certainly, the existence of an antibody production was 
investigated about the culture supernatant, the colony which is producing the antibody combined 
with a peptide, beta-LG, and RCM-ized beta-LG was increased, it was established as a cloning 
antibody production hybridoma, and the part was saved in liquid nitrogen after slow freezing. 
[0019J In order to extract a monoclonal antibody in large quantities than ascites, the mouse 
pretreated by the imperfect AJU band or pristane of FUROINDO one week before 
intraperitoneal injection was injected with 2 million-10 million hybridomas. Ascites was 
extracted after about two weeks and the protein A column refined the antibody. ELISA 
investigated the refined class and refined subclass of a monoclonal antibody. 
[0020] Moreover, about each partial peptide indicated to Table 1, the peptide of 8 residue or the 
die length not more than it was compounded so that 1 residue might overlap at a time, and 
limitation-ization of the part which each monoclonal antibody recognizes was performed. These 
results are shown in Table 2. 
[0021] 
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[0022] 

[Example 2] Hereafter, an example explains the sorting approach of the monoclonal antibody 
suitable for the quantitative analysis of the milk protein in the food using the sandwiches ELISA 
of this invention. In order that the anti-mouse IgG antibody which carried out enzyme labeling 
also to the mouse IgG fixed by solid phase in the case of the sandwiches ELISA which used two 
kinds of mouse monoclonal antibodies might react and might also measure the fixed antibody, 
we biotin-ized the second antibody and decided to perform the sandwiches ELISA using avidin- 
enzyme complex. A NHS-biotin and each purification monoclonal antibody were made to react, 
and the biotin labelled antibody was produced. 

[0023] LG3 2 LG4.1, LG5.2, LG8.2, and LG1 3.1 were fixed on 96 well microtiter plate, 
respectively, and LG3.2, LG4.1, LG5.2, LG8.2, and LG13.1 which were biotin-ized were used 
for Sandwiches ELISA as a second antibody. After Sandwiches ELISA performed 100 degrees C 
and denaturation for 60 minutes in the Tris-HCl buffer solution (it is called pH8.6 and Following 
TB) of 0 05M which added 10M urea and 2-mercaptoethanol for commercial milk protein (it is 
called a HOE protein concentrate and Following WPC) 2.7%, they diluted with PBS (it is called 
Following PBST) which contains Tween20 0.5%, and used what was used as the antigen solution. 
Avidin-alkaline phosphatase was used for avidin-enzyme complex. 

[0024] Consequently, two kinds of combination, the biotin-izing LG 4.1 of the LG3.2 and the 
second antibody of a fixed antibody or the biotin-izing LG 4. 1 of the LG8.2 and the second 


antibody of a fixed antibody, was chosen from 20 kinds of combination, furthermore, about the 
combination of LG3.2 and the biotin-izing LG4. 1 and LG8.2 which were elected, and the biotin- 
izing LG 4.1 In TB which produced the heating gel of WPC 10% and added 10M urea and 2- 
mercaptoethanol to WPC and coincidence of fine particles 2.7%, 100 degrees C, After 
performing solubilization denaturation for 60 minutes, it diluted with PBST, it prepared so that it 
might become 0.004% of WPC concentration, and the dilution phase was respectively produced 
from the solution this 0.004%, and the sandwiches ELISA which made these the antigen solution 

were performed. t „ _ t 

[0025] Consequently, the absorption curve of the dilution stage prepared from heating WPC gel 
10% and the dilution stage prepared from WPC of fine particles was mostly in agreement in the 
combination of LG3.2 and the biotin-izing LG 4.1. However, in the combination of LG8. 2 and 
the biotin-izing LG 4.1, the absorption curve was not in agreement and the combination of LG3.2 
and the biotin-izing LG 4. 1 was chosen as the sandwiches ELISA of WPC. 
[0026] 

[Example 3] Hereafter, an example explains the quantitative-analysis approach of the milk 
protein in the food using the inhibition ELISA of this invention. Five antibodies of LG3.2, LG4.1, 
LG5.2, LG8 2, and LG13.1 which were produced in this invention were offered as a sample, 100 
degrees C and WPC which performed denaturation for 60 minutes were fixed in TB which added 
10M urea and 2-mercaptoethanol 2.7%, and reactivity was investigated. Consequently, although 
each of five antibodies often reacted to the fixed denaturation WPC, especially reactivity chose 
three good antibodies of LG3.2, LG4.1, and LG13.1. 

[0027] The WPC2% addition model sausage was solubilized by the urea and 2-mercaptoethanol, 
and was diluted with PBST 400 times and 2000 times. On the other hand, WPC was dissolved by 
the urea and 2-mercaptoethanol of tales doses, it diluted with PBST, the solution was produced 
0.1%, 5 times as many phase dilution as this was performed, and it considered as the calibration 
curve. Consequently, in the dilution range of a model sausage, the curve of the dilution stage of 
LG4.1 could not be approximated to a straight line, and was not able to be used. About LG3.2 
and LG 13.1, since the straight line was resembled, when the absorbance of a model sausage was 
applied to each calibration curve and calculated, it became Table 3. 
[0028] 
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Moreover, in one about 400 times the dilution ratio of this, the model sausage whose content of 
WPC is 0.5 - 5.0% is produced, and the result which carried out quantitative analysis by 
Inhibition ELISA by making LG13.1 into an antibody is shown in Table 4. 
[0029] 
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^ itative quantitative analysis of 

beta-LG in a meat product, it became clear that it is a very effective monoclonal antibody. 
[0030] 

[Example 4] Next, the example using different food is shown, it becomes water, salt, and the 
object that mixed starch with 0.5 and 1 .0 or 2.0% in last at frozen SURIMI - as -- WPC - 
adding -- a silent cutter - boiled fish paste ~ the ground was produced and model boiled fish 
paste was produced with 85 degrees C and heating for 40 minutes. Based on the above- 
mentioned model sausage, solubilization denaturation processing was performed that quantitative 
analysis of the WPC in the produced model boiled fish paste should be carried out. The 
inhibition ELISA using LG13.1 sorted out with the model sausage about the diluted model 
boiled fish paste was performed. The result is shown in Table 5. 

IT 1 
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quantitative analysis of WPC used not only for a meat product but for fishery boiled fish paste ]. 
[0032] 

[Example 5] Next, the example using further different food is shown. To the yolk, WPC was 
added to salad oil, vinegar, and the object that mixed salt so that it might become 0.5 and 1.0 or 
2.0% in last, and model mayonnaise was produced. The following processings were performed 
that quantitative analysis of the WPC in the produced model mayonnaise should be carried out. 
That is since mayonnaise is the food of an emulsion system, destruction of an emulsion and 
cleaning are needed. Then, 3 ****** of PBST(s) heated at 60 degrees C to the model 
mayonnaise 1 produced section were agitated, and it incubated for 15 minutes at 60 degrees C 
further. This time amount and temperature can be freely chosen according to existence, such as 
emulsion stabilizer added by target mayonnaise, and a class. Centrifugal separation actuation is 
performed after incubation, and the cream layer formed in the upper layer is removed, and the 
volume of a water layer is set by PBST. Henceforth, like a model sausage and model boiled fish 
paste, solubilization denaturation and dilution were performed by the urea and 2- 
mercaptoethanol, and the inhibition ELISA using LG13.1 was performed. The result is shown in 
Table 6. 
[0033] 
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quantitative analysis of WPC also in the food of an emulsion system like mayonnaise which was 
able to add WPC not only a gelled solid food article like a meat product or fishery boiled tisn 
paste but for the purpose of emulsification stability ] . 

[Effect of the Invention] If it is in this invention so that clearly from the above explanation, it is 
effective in next enumerating. 

1 Since the monoclonal antibody sorted out as mentioned above was sorted out on condition that 
it combined not only with an antigen peptide but with both beta-LG and RCM-ized beta-LG, 
even if it was the case where milk protein received heat denaturation during manufacture of food, 
it could be used as an antibody for the quantitative analyses of the milk protein in food, and 
analysis of milk protein with a precision higher than before of it was attained. 

2 In the case of Sandwiches ELISA, since the combination of LG3.2 and the biotin-izing LG 4.1 
was a monoclonal antibody very useful when LG13.1 carries out qualitative quantitative analysis 
of beta-LG when it used these monoclonal antibodies in the case of Inhibition ELISA, the 
quantitative analysis of the milk protein in the food which was not made conventionally became 

^Moreover by adding the conditions reacted to beta-LG which received depolymerize 
processing to the conditions of antibody sorting, the optimal monoclonal antibody could be 
chosen to beta-LG which received depolymerize processing, and even if it was the case where 
the milk protein in food was influenced of depolymerize, it became certainly possible to carry 
out quantitative analysis of the milk protein in food. 


CLAIMS 


Claim 1] The sorting approach of the monoclonal antibody for the quantitative analyses of the 
milk protein in food characterized by sorting out according to the conditions which combine the 
partial peptide of a beta lactoglobulin with antigen peptides, beta lactoglobulins, and all the beta 
lactoglobulins formed into reduction carboxymethyl out of the monoclonal antibody produced 
from two or more cloning hybridomas obtained as an antigen. 
[Claim 2] The amino acid sequence of an antigen peptide, 
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The sorting approach of the monoclonal antibody of claim 1 characterized by limiting to six 

kinds of**. . 

[Claim 3] The monoclonal antibody sorted out by the sorting approach of claim 1. 

[Claim 4] The quantitative-analysis approach of the milk protein in food which makes a primary 

antibody one of the monoclonal antibodies of claim 3, biotin-izes one of the monoclonal 

antibodies of claim 3, considers as a second antibody, and is characterized by performing 

Sandwiches ELISA. . 

[Claim 5] The quantitative-analysis approach of the milk protein in the food ot claim 4 
characterized by for a primary antibody being a monoclonal antibody obtained from the partial 
peptide to 22 to 36 residue eye of the amino acid sequence of a beta lactoglobulin, and biotin- 
izing the monoclonal antibody by which the second antibody was obtained from the partial 
peptide to 32 to 46 residue eye of the amino acid sequence of a beta lactoglobulin. 
[Claim 6] The quantitative-analysis approach of the milk protein in food characterized by 
performing Inhibition ELISA by the monoclonal antibody of claim 3. 
[Claim 7] The quantitative-analysis approach of the milk protein in the food of claim 6 
characterized by an antibody being a monoclonal antibody obtained from the partial peptide to 
the 1 1 9 to 1 33 residue eye of the amino acid sequence of a beta lactoglobulin. 
[Claim 8] The sorting approach of the monoclonal antibody for the quantitative analyses of the 
milk protein in food characterized by adding the conditions reacted to the beta lactoglobulin 
which received depolymerize processing to the sorting conditions of claim 1. 
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